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J. L. Massey solved the following problem: 
For a given finite (0, 1) sequence aI, a2, ... ak, determine the shortest shiftregister F 
such that 
m<k 
and F generates al, a2, . .. am, ... ak. 
For Massey's result, see [16]. Some further results were obtained by F. G. Gustavson 
(see [11]) and J. C. Hwang, C. L. Shang and C. C. Hsieh (see [13]). We studied the above 
problem, set up a computer program and tried to generalize Massey's algorithm (without 
any published result) and to attack the following problems. 
PROBLEM 1.1. For a given finite (0,1) sequence VI = al, a2, ... , ak determine the 
shortest shiftregister F, such that 
m<k, 
and F generates a sequence V2 = (a~, a~, . .. a:", . .. a~) such that the Hamming distance 
between VI and V2 is less or equal to a given d. 
PROBLEM 1.2. For a given finite (0, 1) sequence VI = al, a2, ... ak and r ~ 1, find the 
shortest shift registers Fl, F2, ... Fr whose lengths are ml, m2, ... mr respectively such that 
L;=I mi should be minimum possible and FI + F2 + ... + Fr = F? (That means if FI 
generates all, a12, ... aIk, F2 generates a21, a22, ... a2k. and Fr generates arl, ar2, ... ark. 
then F generates at, a2, ... ak such that 
ai == ali + a2i + ... + aki (mod 2) for i = 1, 2, ... , k. 
PROBLEM 1.3. Consider the same problems as in 1.1 and 1.2, but take arbitrary 
modulus instead of 2. 
The motivation of Problems 1.1, 1.2 and 1.3 is that if Massey's algorithm would be used 
for compression of video signals which have high rate of redundancy then it is not 
necessary to reconstruct the original image from the compressed version without errors. If 
the problems above were solved then one would be able to modify Massey's algorithm to 
achieve a higher rate of compression in the case of informations with redundancy. For 
another approach see [14]. 
L. Fuchs asked for the solution of the following problem (see [1]). Let G be a finite group 
of order nand K its commutator subgroup. Since the elements of G commute mod K, 
every product of n distinct factors belongs to the same coset mod K. Can every element of 
this coset be represented as a product of n distinct factors? (A finite group G is called a 
P-group if for G Fuch's problem can be solved in the affirmative.) 
There are some results connected with Fuch's problem. One can find some of them in 
[1,2]. 
A purely combinatorial equivalent of Fuchs' problem was given in [8] (see also [6]). 
A. R. Rhemtulla proved in [18] that every finite solvable group is a P-group. 
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Using the Feit-Thompson theorem it is an immediate consequence of Rhemtulla's 
theorem that every group of odd order is a P-group. (Very recently P. Hermann and the 
author proved that every finite group is a P-group. This was a conjecture see [3].) 
PROBLEM 2.1. Prove that every group of odd order is a P-group without using the 
Feit-Thompson Theorem. 
Let Bn denote the semigroup of binary relations on n elements. Clearly the elements of 
Bn may be viewed as (0, 1) matrices of size n x n. 
PROBLEM 3.1. Characterize the subset of Bn which generate subgroups. 
Problem 3.1 was solved in the case of Fn (the symmetric semigroup of degree n, i.e. the 
semigroup of mappings of a set with n elements into its subsets) see [4, 5], independently 
N. S. Mendelsohn gave a solution in [17]. 
There is a. necessary and sufficient condition for the cyclic semigroup generated by 
A E Bn to be a group (see [7]). 
S. M. Ulam proposed the following problem in [21]: Let a, {3 E Sn, a', {3' EFn (where Sn 
denotes the symmetric group of degree nand Fn denotes the symmetric semigroup of 
degree n) chosen at random. If Mb M2 denote the mean values of 0(0', (3), 0(0", (3') 
respectively is it true that Ml > M2? (0(0', (3) stands for the order of the structure 
generated by a and (3.) 
Ulam's problem is still unsolved but there are some results which might help one to 
attack it. 
J. D. Dixon proved that, for large n, Ml = 0·875n! (see [9]). By considering partitions, 
P. Turan attacked a similar problem (see [20]). In [12] B. Harris proved that the 
distribution of the logarithmic order of elements in Fn is asymptotically normal with mean 
k log2 n and variance 24 log3 n. 
In [4, 5] there is a comparison between the mean values of the order of elements in Sn 
and Fn. This is carried out with the help of a result of P. Erdos and P. Turan. They proved in 
[10] that the mean value of the order or elements of Sn is less than exp.j c(n/log n), where c 
is a properly chosen positive number. 
In [19] M. Szalay proved that the upperbound for the orders of elements of Fn is 
I ( log log n - 2 + 8(1)) 
exp y n log n + log log n + log n 
K. H. Kim and F. W. Roush determined the average rank of a product of trans-
formations (see [15]). 
We would like to suggest the following problems. 
PROBLEM 4.1. Determine the mean value of the order of elements in Bn. 
PROBLEM 4.2. If M3 denotes the mean value of 0(0''', {3")(a", (3" E Bn chosen at 
random), is it true that M2 > M3? 
In [7] one can find the following results related to Problems 4.1. and 4.2. 
1. The probability that two random matrices of Bn generate a subsemigroup of order at 
most 7 tends to 1. 
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2. Let z (n) be an integer-valued function such that z (n) > nand z (n) / n 2 tends to zero. 
Then the average size of the subsemigroups generated by two randomly chosen matrices of 
En of weight at most z{n) is at least n 2/24 + O{n 2). 
The above problems were collected by the author during his research activity in the last 
20 years. He gave lectures on these problems to his students in the 1977 /78 academic year 
at Eotvos Lonind University. The students made many comments on the formulation of 
the problems. The paper was written up when the author stayed in Paris. The author's 
work was helped by Professor F. Baruch, Professor C. Berge, Professor P. Camion, 
Professor G. Kreweras and Professor B. Pierquin in quite different aspects. The author 
wishes to express his very sincere thanks to all of them. 
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